What share of firms export? How large are exporters? How many products do they export? Over the last ten years, micro-level data have allowed trade economists to shed light on these and other micro-level questions. The objective of our paper is to look back at this research agenda and investigate to what extent answers to new micro-level questions have affected our answers to an old and central question in international trade: how large are the welfare gains from trade? A crude summary of our results is: "So far, not much."
The main contribution of our paper is to demonstrate that, independent of their micro-level implications, the welfare predictions of an important class of trade models depend on only two sufficient statistics: (i) the share of expenditure on domestic goods, λ, which is equal to one minus the import penetration ratio; and (ii) an elasticity of imports with respect to variable trade costs, ε, which we refer to as the "trade elasticity." Formally, we show that, within this class of models, the change in real income, ˆ W ≡ W ′/W, associated with any foreign shock can be computed as Of course, our welfare formula is only useful if we have observed ˆ λ (or if we are only interested in movements to autarky for which we know that ˆ λ = 1/λ). Thus, it is useful to compute the welfare consequences of past episodes of trade liberalization, but not necessarily to forecast the consequences of future episodes, as different trade models satisfying our assumptions could, in principle, predict different changes in the share of domestic expenditure. Our last formal result, however, demonstrates that if one imposes a stronger version of our CES restriction on the import demand system, then the predicted changes in the share of domestic expenditure associated with any foreign shock to variable trade costs must also be equal across different models, thereby providing a stronger equivalence result for this subclass of models. 4 Section IV explains why our welfare formula arises (or not) in two specific environments: the Ricardian model and the Melitz (2003) model. In both examples we first describe how, using our three macro-level restrictions, one can infer changes in real income from changes in aggregate trade flows alone, thereby leading to the same welfare formula as in a simple Armington model. We then explore the conditions under which our macro-level restrictions hold in each environment. In the same way that Dixit-Stiglitz preferences are crucial to establishing equation (1) in the Armington model, these restrictions require strong functional form restrictions on the distribution of productivity levels across goods, namely Fréchet under perfect competition or Pareto under monopolistic competition.
Section V presents extensions of our general results. Motivated by the existing literature, we focus on environments with multiple sectors and tradable intermediate goods.
While our simple welfare formula no longer holds in these richer environments, we demonstrate that generalized versions can easily be derived using the same logic as in the previous sections. Compared to our previous results, the main difference is that the equivalence between trade models with perfect and monopolistic competition may now break down. This breakdown happens, for example, if a foreign shock leads to lower prices for intermediate goods, and in turn lower costs of entry.
Section VI concludes by discussing how the gravity equation offers a common way to estimate the trade elasticity across different models considered in this paper. Together with this estimate, our welfare formula therefore provides a common estimator of the gains from trade, independent of the micro-level details of the model we use.
Our paper is related to the recent literature in public finance trying to isolate robust insights for welfare analysis across different models; see, e.g., Chetty (2009) . As in that literature, using a "sufficient statistics approach" allows us to make welfare predictions without having to solve for all endogenous variables in our model. In a field such as international trade where general equilibrium effects are numerous, this represents a significant benefit.
In the international trade literature, there is now a large number of empirical papers focusing on the measurement of the gains from trade; see, e.g., Feenstra (1994) ; Klenow and Rodríguez-Clare (1997) ; Broda and Weinstein (2006) ; Feenstra and Kee (2008) ; Goldberg et al. (2009); and Feenstra and Weinstein (2009) . The purpose of such exercises is to quantify the contribution of a particular margin-e.g., new goods or new products-to changes in real income. The goal of our paper is quite different. We are not trying to establish that a particular margin has small or large welfare effects. Instead, our objective is to demonstrate that for quantitative trade models, whatever the welfare contribution of particular margins may be, the total size of the gains from trade can always be computed using the same aggregate statistics, λ and ε.
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From a theoretical standpoint, our paper builds on the seminal contribution of Eaton and Kortum (2002) , which first computed real wages as a function of λ and ε in order to quantify the gains from trade in a Ricardian model with Dixit-Stiglitz preferences and productivity levels drawn from a Fréchet distribution. In recent work, Arkolakis et al. (2008) also used closed forms to compute the real wage as a function of λ and ε in a specific variation of Melitz (2003) with fixed exporting costs paid in the importing country and firm productivity levels drawn from a Pareto distribution. Noting that the expression was similar to the one derived by Eaton and Kortum (2002) -and could have been derived by Krugman (1980) -Arkolakis et al. (2008) argued that the gains from trade in these models were the same. 6 The main difference between Arkolakis et al. (2008) and our paper is in terms of scope and method. In terms of scope, the model for which analytical results were derived in Arkolakis et al. (2008) is only one particular example of models covered in our paper. In Section II, we allow for perfect competition, monopolistic competition with free and restricted entry, heterogeneity in fixed exporting costs across firms, fixed exporting costs paid in both the importing and exporting country, and endogenous technological decisions. In addition, our general results not only demonstrate that welfare changes are the same given changes in λ and ε, but that predicted changes in λ themselves may be the same across different models. Just as importantly, in terms of method, Arkolakis et al. (2008) focus on the algebra of their parametrized example, pointing out that similar closed-form expressions hold in different models, but leaving unexplained the reason why they do. Instead, by identifying the macro-level restrictions upon which equation (1) relies, our analysis is able to offer a unifying perspective on the welfare predictions of models under different market structures, to isolate the economic mechanisms at play, and therefore to clarify the origins of the equivalence between these models.
Another related paper is Atkeson and Burstein (2010) , which focuses on the welfare gains from trade liberalization through its effects on entry and exit of firms and their incentives to innovate in a monopolistically competitive environment 5 Accordingly, it should be clear that previous empirical results that have quantified the welfare effects of particular margins neither support nor contradict our equivalence results. 6 In a recent paper, Feenstra (2009) uses duality theory to revisit, among other things, the results of Arkolakis et al. (2008) . Under the same functional form assumptions, he shows how the gains from trade in the Melitz (2003) model computed by Arkolakis et al. (2008) can be interpreted as production gains from trade, whereas the gains from trade in Krugman (1980) can be interpreted as "consumption gains." He does not, however, discuss the fact that conditional on λ and ε, the total size of the gains from trade predicted by these two models is the same. This is our main focus.
with symmetric countries as in Melitz (2003) . At the theoretical level, they show that if small changes in trade costs are symmetric, then their impact on welfare must be the same as in Krugman (1980) . While their analytical results and ours have the same flavor, the logic is quite different. Their results consist in showing that in this environment, the overall contribution of "new" margins-i.e., any margins not already present in Krugman (1980) -must be offset, to a first-order approximation, by changes in entry. By contrast, this offsetting effect is (generically) absent from the models with monopolistic competition considered in our paper. Our results simply state that whatever the welfare effects associated with these new margins are, the total size of the gains from trade can still be inferred from aggregate trade flows alone.
I. A First Look at Trade and Welfare
In order to illustrate the logic of our main result, we first focus on the simplest trade model possible: the Armington model. On the supply side, the Armington model is isomorphic to an endowment model. There are i = 1, … , n countries, each producing a differentiated good one-to-one from labor. The supply of labor is inelastic and given by L i . On the demand side, there is a representative agent in each country maximizing the following Dixit-Stiglitz utility function,
, where q ij is the quantity of country j 's good consumed by country i and σ > 1 is the elasticity of substitution between goods. The associated price index in country j is given by
, where w i > 0 is the wage in country i and τ ij ≥ 1 are the variable (iceberg) trade costs between country i and country j. Accordingly, the value X ij of country j 's total imports from country i is equal to
n X ij is total expenditure in country j and 1 − σ < 0 is the partial elasticity of relative imports with respect to variable trade costs, (∂ ln ( X ij / X jj ))/∂ ln τ ij , which we referred to as the trade elasticity in the introduction. Finally, trade balance implies y j = w j L j . Now consider a foreign shock in country j that affects labor endowments, L ≡ { L i }, and trade costs, τ ≡ { τ ij }, around the world, but leaves unchanged country j 's labor endowment, L j , as well as its ability to serve its own market, τ jj . What is the change in real income, W j ≡ y j / P j , caused by such a shock? Answering this question in the context of the Armington model is straightforward. Using labor in country j as our numeraire, and noting that trade balance implies d ln y j = d ln w j , we have d ln y j = 0. By equations (2) and (3), changes in real income are therefore given by
where λ ij ≡ X ij / y j is the share of country j 's total expenditure that is devoted to goods from country i. By equation (3), changes in relative imports are such that
Combining equations (4) and (5), we obtain
where the second equality derives from the fact that ∑ i=1 n λ ij = 1. Integrating the previous expression between the initial equilibrium (before the shock) and the new equilibrium (after the shock), we finally get
, where ˆ v ≡ v′/v denotes the change in any variable v between the initial and the new equilibrium. Equation (6) will be at the core of our analysis. It shows that welfare changes in country j-whatever the origin of the foreign shock may be-can be inferred from changes in the share of domestic expenditure, λ jj , using the trade elasticity, here 1 − σ. The basic idea behind equation (6) should be clear. On the one hand, welfare changes in country j only depend on terms-of-trade changes (equation 4). On the other hand, terms-of-trade changes can be inferred from changes in the relative demand for goods from different countries (equation 5). In the next sections, we will consider models with more margins of adjustment than a simple Armington model. In particular, such models will be characterized by the fact that changes in trade costs also affect the set of goods being exported by different countries. Yet, by invoking a few key macro-level restrictions that trivially hold in the Armington model, the same basic logic will apply, and so will our welfare formula.
II. General Results
We start by describing our primitive assumptions on preferences, technology, and market structure. We then introduce reduced-form macro-level restrictions and demonstrate how any trade model that satisfies the previous conditions must have, in some well-defined sense, the same welfare predictions. Specific examples will be discussed in detail in Section III.
A. Preferences, Technology, and Market Structure
We consider a world economy comprising i = 1, … , n countries; one factor of production, labor; and multiple goods indexed by ω ∈ Ω. We denote by _ N the measure of goods in Ω. 7 Labor is inelastically supplied and immobile across countries; L i and w i denote the total endowment of labor and the wage in country i, respectively.
Preferences.-In each country i, there is a representative agent with Dixit-Stiglitz preferences maximizing her utility subject to her budget constraint. The associated price index is given by (7)
, where p i (ω) is the price of good ω in country i and σ > 1 is the elasticity of substitution between goods. We adopt the convention that p i (ω) = + ∞ if good ω is not available in country i.
Technology.-For every good ω ∈ Ω, there is a blueprint that can be acquired by one or many firms depending on the market structure (to be described below). For any exporting country i and any importing country j, the blueprint associated with good ω contains a set of destination-specific techniques t ∈ T ij that can be used to produce the good in country i and sell it to country j. If a firm from country i uses techniques t ≡ { t j } to produce quantities q ≡ { q j } of good ω, its cost function is given by
where w ≡ { w j } is the vector of wages and 1I( ⋅ ) is an indicator function. For each destination country j, c ij ( w i , t j , ω) > 0 is the constant marginal cost, which only requires labor in country i, and f ij ( w i , w j , t j , ω) ≥ 0 is a fixed exporting cost, which may require labor in both the exporting and importing countries. In line with the previous literature, we assume that constant marginal costs and fixed exporting costs can be written as
where τ ij ≥ 1 and ξ ij > 0 are exogenous parameters common to all blueprints, which we will use to parametrize changes in variable and fixed trade costs, respectively; 8 7 Ω may include either a discrete or a continuum of goods. Thus, whenever the integral sign " ∫ ω∈Ω " appears, one should think of a Lebesgue integral. If Ω is a finite or countable set, " ∫ ω∈Ω " is simply equivalent to " ∑ ω∈Ω ." This minor technicality allows us to cover the Armington model presented in Section II. In practice, however, all other existing quantitative trade models comprise a continuum of goods. 8 Despite this terminology, it should be clear that changes in variable trade costs may also capture productivity changes: if τ ij decrease by the same amount for all countries j = 1, … , n, this is equivalent to an increase in labor h ij ( w i , w j ) > 0 is a homogenous of degree one function that captures the importance of domestic and foreign labor in fixed exporting costs; α ij (ω) > 0 and ϕ ij (ω) ≥ 0 reflect the exogenous heterogeneity across blueprints; and m ij ( t j ) ≥ 0 reflects endogenous destination-specific technological decisions. In the rest of this paper, we assume that
, with t _ ≥ 0 and _ t > 0, and that m ij satisfies m ij ′ > 0 and m ij ″ > 0, which will guarantee the existence of a unique profit-maximizing technique for all goods and all destinations. Since σ > 1 and m ij is increasing, higher t techniques imply higher fixed exporting costs, but lower marginal costs.
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Market Structure.-We consider two market structures: (i) perfect competition and (ii) monopolistic competition (with either restricted or free entry). Under both market structures, there is a large number of firms and all good and labor markets clear. Under perfect competition, firms have free access to all blueprints; there are no fixed exporting costs, ϕ ij (ω) = 0 for all i, j, ω ; and all firms maximize profits taking wages and prices as given.
Under monopolistic competition with restricted entry, we assume that in each country i an exogenous measure of firms, _ N i > 0, freely receive monopoly power over a blueprint with
Under monopolistic competition with free entry, by contrast, firms from country i need to hire f i > 0 units of labor in order to acquire monopoly power over a blueprint. 10 The assignment of blueprints to firms is random. The measure of goods N i that can be produced in country i is then endogenously determined so that entry costs, w i f i , are equal to expected profits. Under both restricted and free entry, we assume that once assigned a blueprint, firms maximize profits taking wages, total expenditure, and consumer price indexes as given.
B. Macro-Level Restrictions
We restrict ourselves to trade models satisfying three macro-level restrictions: (i) trade in goods is balanced; (ii) aggregate profits are a constant share of GDP; and (iii) the "import demand system is CES." We now describe each restriction in detail.
Trade In Goods Is balanced.-As in Section II, let X ij denote the total value of country j 's imports from country i and let X ≡ { X ij } denote the n × n matrix of bilateral imports. Bilateral imports can be expressed as
productivity in country i. Note also that in line with the existing literature, variable trade costs, whatever their origins may be, are modelled as cost-rather than demand-shifters. 9 It is worth emphasizing that our assumptions on technology do not impose any restriction on the distribution of unit labor requirements, α ij (ω), and fixed exporting costs, ϕ ij (ω), across goods. In particular, we allow these distributions to be degenerate. Thus, monopolistically competitive models with homogeneous firms, for example, are strictly covered by our analysis. 10 Under both restricted and free entry, each firm gets monopoly power over only one blueprint. Thus, formally, there are no multiproduct firms as in Bernard, Redding, and Schott (2010) or Arkolakis and Muendler (2010) . Extending our analysis to the case of multi-product firms is trivial if there are no fixed trade costs at the firm level. Otherwise, our formal results would remain valid, but one would need to reinterpret the choice of which products to sell in a particular destination as another destination-specific endogenous technological decision.
where Ω ij ⊂ Ω is the set of goods that country j buys from country i and x ij (ω) is the value of country j 's imports of good ω from country i. Our first macro-level restriction is that the value of imports must be equal to the value of exports:
If fixed exporting costs are zero or are only paid in labor of the exporting country, R1 directly derives from the budget constraint of country j 's representative agent. In general, however, total income of the representative agent in country j may also depend on the wages paid to foreign workers by country j 's firms as well as the wages paid by foreign firms to country j 's workers. Thus, total expenditure in country j,
rules out this possibility. As in Section II, we denote by λ ij ≡ X ij / y j the share of country j 's total expenditure that is devoted to goods from country i.
Aggregate Profits Are a Constant Share of Revenues.-Let Π j denote country j 's aggregate profits gross of entry costs (if any). Our second macro-level restriction states that Π j must be a constant share of country j 's total revenues:
Under perfect competition, R2 trivially holds since aggregate profits are equal to zero. Under monopolistic competition with homogeneous firms, R2 also necessarily holds because of Dixit-Stiglitz preferences; see Krugman (1980) . In more general environments, however, R2 is a nontrivial restriction. We come back to this issue in Section III.
The Import demand System Is CES.-Our last macro-level restriction is concerned with the partial equilibrium effects of variable trade costs on aggregate trade flows. As we later discuss in Section V, these are precisely the effects that can be recovered from a simple gravity equation. To introduce this last restriction formally, we define the import demand system as the mapping from (w, N, τ) into X ≡ { X ij }, where w ≡ { w i } is the vector of wages, N ≡ { N i } is the vector of measures of goods that can be produced in each country, and τ ≡ { τ ij } is the matrix of variable trade costs. This mapping is determined by utility and profit maximization given preferences, technological constraints, and market structure.
11 It excludes, however, labor market clearing conditions as well as free entry conditions (if any), which determine the equilibrium values of w and N. Broadly speaking, one can think of an import demand system as a set of labor demand curves whose properties will be used to infer how changes in trade costs affect the relative demand for labor in different 11 In principle, these equilibrium conditions may lead to multiple values of X for a given value of (w, N, τ) if firms from different countries have the same costs of producing and delivering a positive measure of goods to the same destination under perfect competition or if a positive measure of firms earn zero profits (gross of entry costs) under monopolistic competition. Both knife-edge scenarios, however, will be ruled out under our third-macro-level restriction. At this point, if there are multiple values of X, we arbitrarily select one, the choice of the tie-breaking rule being of no consequence for the rest of our analysis.
countries. Our third macro-level restriction imposes restrictions on the partial elasticities,
The import demand system is such that for any importer j and any pair of exporters i ≠ j and i′ ≠ j, ε j i i ′ = ε < 0 if i = i′, and zero otherwise.
Each elasticity ε j i i ′ captures the percentage change in the relative imports from country i in country j associated with a change in the variable trade costs between country i′ and j holding wages and the measure of goods that can be produced in each country fixed. According to R3, like in a simple Armington model, any given change in bilateral trade costs, τ ij , must have a symmetric impact on relative demand, X ij / X jj , for all exporters i ≠ j. In addition, any change in a third country's trade costs, τ i ′ j , must have the same proportional impact on X ij and X jj . Thus, changes in relative demand are separable across exporters: changes in the relative demand for goods from country i, X ij / X jj only depends on changes in τ ij . When R3 is satisfied we say that the import demand system is CES and refer to ε as the trade elasticity of that system.
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A few comments are in order. First, the trade elasticity ε is an upper-level elasticity: it summarizes how changes in variable trade costs affect aggregate trade flows, whatever the particular margins of adjustment, x ij (ω) or Ω ij , may be. Below we will refer to the margin of adjustment for trade flows associated with x ij (ω) as the "intensive margin" and to the margin of adjustment associated with Ω ij as the "extensive margin." Second, R3 is a global restriction in that it requires the trade elasticity to be constant across all equilibria. 13 Third, under perfect competition, R3 implies complete specialization in the sense that for all i, i′ ≠ i, and j, the measure of goods in Ω ij ∩ Ω i ′ j must be equal to zero. Similarly, under monopolistic competition, R3 implies that the measure of firms that are indifferent about selling in a particular market must be equal to zero. If these conditions were not true, at least one partial elasticity ε j i i ′ would be equal to + ∞. Finally, it is worth pointing out that although restrictions R1-R3 play a distinct role in our analysis, they are not necessarily independent from one another. As we have shown formally in the working paper version of this paper, Arkolakis, Costinot, and Rodríguez-Clare (2009) , R3 implies R2 if fixed trade costs are only paid in labor of the exporting country.
In the rest of the paper we refer to models that satisfy the primitive assumptions introduced in Section IIA as well as the macro-level restrictions R1-R3 as "quantitative trade models." 12 Our choice of terminology derives from the fact that in the case of a CES demand system, changes in relative demand, C k / C l , for two goods k and l are such that
Nevertheless, it should be clear that the assumption of a CES import demand system is conceptually distinct from the assumption of CES preferences. While the import demand obviously depends on preferences, it also takes into account the supply side as this affects the allocation of expenditures to domestic production. In fact, CES preferences are neither necessary nor sufficient to obtain a CES import demand system. 13 This aspect of R3 is only necessary for our results to the extent that we are interested in the welfare evaluation of arbitrary foreign shocks. A local version of R3 (i.e., assuming that R3 only holds at the initial equilibrium) would be sufficient to obtain a local version of our main result (i.e., one in which we characterize welfare changes in response to infinitesimally small shocks). We come back to this issue in Section IV.
For some of our results, we will use a stronger version of restriction R3: R3′ : the import demand system is such that for any exporter i and importer j,
where χ ij is a function of, and only of, structural parameters distinct from τ.
While R3′ implies the same restriction on the partial elasticities ε j i i ′ as R3, it further provides a structural relationship between bilateral imports, wages, and the measure of goods that can be produced in each country which we will exploit to predict changes in trade flows.
C. Welfare Evaluation
We are interested in evaluating the changes in real income, W j ≡ y j / P j , associated with foreign shocks in country j. To do so, we first introduce the following formal definition.
Put simply, foreign shocks correspond to any changes in labor endowments, entry costs, variable trade costs, and fixed trade costs that do not affect either country j 's endowment or its ability to serve its own market.
Ex Post Welfare Evaluation.-We are now ready to state our first welfare prediction.
PROPOSITION 1: Suppose that Restrictions R1-R3 hold. then the change in real income associated with any foreign shock in country j can be computed as
Proposition 1 offers a parsimonious way to evaluate welfare changes resulting from foreign shocks. One does not need to know the origins of the foreign shock or the way in which it affects trade flows from different countries; it is sufficient to have information about the trade elasticity, ε, and the changes in trade flows as summarized by ˆ λ jj .
It is worth emphasizing that Proposition 1 is an ex post result in the sense that the percentage change in real income is expressed as a function of the change in the share of domestic expenditure. Thus, it is only useful to the extent that ˆ λ jj is observed. For instance, looking at historical trade data, Proposition 1 can be used to infer the welfare consequences of past episodes of trade liberalization. It cannot, however, be used to forecast the welfare consequences of future episodes of trade liberalization, as different trade models satisfying Restrictions R1-R3 may, in principle, predict different changes in the share of domestic expenditure for a given foreign shock.
Ex Ante Welfare Evaluation.-We now turn to a very particular, but important, type of shock: moving to autarky. Formally, we assume that variable trade costs in the new equilibrium are such that τ ij ′ = + ∞ for any pair of countries i ≠ j. All other technological parameters and endowments are the same as in the initial equilibrium. For this particular counterfactual exercise, any trade model must predict the same change in the share of domestic expenditure: ˆ λ jj = 1/ λ jj since λ jj ′ = 1 under autarky. Combining this observation with Proposition 1, we immediately get:
COROLLARY 1: Suppose that Restrictions R1-R3 hold. then the change in real income associated with moving to autarky in country j can be computed as
Unlike Proposition 1, Corollary 1 is an ex ante result in the sense that it does not require any information on trade flows in the new equilibrium. Conditional on initial values of λ jj and ε, the gains from trade predicted by all models satisfying Restrictions R1-R3 must be the same. Within that class of models, new margins of adjustment may affect the structural interpretation of the trade elasticity, and in turn, the composition of the gains from trade. Nevertheless, new margins cannot change the total size of the gains from trade. The absolute value of the percentage change in real income associated with moving from the initial equilibrium to autarky remains given by 1 − λ −1/ε , as stated in the introduction. Ex ante results can be derived for any change in variable trade costs if one strengthens our third macro-level restriction from R3 to R3′. 
where  w j = 1 by choice of numeraire, and {  w i } i≠j are implicitly given by the solution of
Since equations (11) and (12) only depend on trade data and the trade elasticity, Proposition 2 implies that the welfare consequences of any change in variable trade costs, not just moving to autarky, must be the same in all trade models satisfying Restrictions R1-R3′.
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III. Examples
The main features of the trade models analyzed in Section II include four primitive assumptions: (i) Dixit-Stiglitz preferences; (ii) one factor of production; (iii) linear cost functions; and (iv) perfect or monopolistic competition; as well as three macrolevel restrictions, which trivially hold in a simple Armington model: (i) trade is balanced; (ii) aggregate profits are a constant share of aggregate revenues; and (iii) the import demand system is CES. In order to illustrate the logic of our general results we now highlight two simple examples that satisfy our primitive assumptions, but may or may not satisfy our macro-level restrictions: the Ricardian model and the Melitz (2003) model. 15 We first demonstrate how, like in a simple Armington model, one can go from aggregate trade flows to welfare predictions under our three macrolevel restrictions. We then discuss the exact role of our macro-level restrictions as well as the conditions under which they hold in each environment.
A. the Ricardian Model
In this first example, we focus on perfect competition, abstract from endogenous technological choices, t _ = _ t = 1, and assume that good-specific unit labor requirements do not vary across destinations, α ij (ω) ≡ α i (ω). Under these assumptions, the general model presented in Section II reduces to a Ricardian model. Throughout this example, we denote by G( α 1 , … , α n ) the share of goods ω ∈ Ω such that α i (ω) ≤ α i for all i, and by g( α 1 , … , α n ) the associated density function.
Aggregate trade flows.-Under perfect competition, the set of goods Ω ij that country j buys from country i is given by
where c ij ≡ w i τ ij . Combining this observation with Dixit-Stiglitz preferences, we can write aggregate trade flows as
In the context of the Kortum (2002) model, Dekle, Eaton, and Kortum (2008) have previously shown that the change in trade flows triggered by an arbitrary shock to variable trade costs can be entirely characterized in terms of the trade elasticity and the initial equilibrium trade flows. The proof of the Proposition builds on the approach of Dekle, Eaton, and Kortum (2008) and demonstrates that that result generalizes to any quantitative trade model satisfying R1-R3′. 15 Whereas we do not focus on Krugman (1980) in this section, it should be clear that it satisfies our four primitive assumptions as well as our three macro-level restrictions. In Krugman (1980) , we simply have a degenerate distribution of unit labor requirements and fixed trade costs; R1 trivially holds in the absence of fixed exporting costs; and R2, R3, and R3′ are direct implications of Dixit-Stiglitz preferences. Accordingly, Krugman (1980) leads to the same welfare predictions as a simple Armington model. where g i ( α i , c 1j , … , c nj ) is the density of goods with unit labor requirements α i in Ω ij .
16 Accordingly, for any importer j and any pair of exporters i ≠ j and i′ ≠ j, the import demand system of a Ricardian model satisfies
sive and extensive margin elasticities, respectively.
Welfare Predictions.
-Let us now demonstrate how the logic behind our welfare formula carries over from the Armington to the Ricardian model. First, note that labor market clearing and the budget constraint of the representative agent imply d ln y j = d ln w j = 0, where the second equality derives from the choice of labor in country j as our numeraire. Thus, just as in the Armington model, small changes in real income are given by
The second equality reflects the fact that under perfect competition, the welfare effect of changes at the extensive margin is necessarily second-order since consumers must be initially indifferent between the "cutoff " goods produced by different countries. By contrast, changes in trade flows now depend on changes in Ω ij , and hence, the extensive margin elasticities, γ ij i ′ . In a Ricardian model, by equation (14), we have
Combining the two previous expressions, we get
To derive Proposition 1, we then simply note that equation (15) and R3 imply γ ij i ′ = γ jj i ′ for all i′ ≠ i, j and 1 − σ + γ ij i − γ jj i = ε for all i ≠ j. Together with 16 Formally,
, where α ≡ ( α 1 , … , α n ) and α −i denotes the previous vector with the i-th component removed. for all i′ ≠ i, j ); (ii) changes in relative imports can be aggregated into changes in the domestic share of expenditure, − d ln λ jj (because 1 − σ + γ ij i − γ jj i = ε for all i ≠ j ); and (iii) small changes in the share of domestic expenditures can be integrated into large ones (because the trade elasticity ε is constant across equilibria).
The previous conditions are obviously strong. For instance, for condition (i) to hold, it must be the case that third-country changes have symmetric effects on country i and j, i.e., γ ij i ′ = γ jj i ′ for all i′ ≠ i, j. Thus, R3 rules out, for example, a situation in which a decrease in bilateral trade costs between Costa Rica and the United States has a differential impact on Mexican and Canadian exports to the United States. In the Armington model presented in Section I, the previous conditions were a direct implication of strong restrictions on the demand side, namely Dixit-Stiglitz preferences. For the same conditions to hold more generally in a Ricardian model, we will need equally strong restrictions on the supply side, as we now discuss.
When Are our Macro-Level Restrictions Satisfied?-As equation (15) shows, the import demand system may not, in general, satisfy R3 because of the extensive margin elasticities, γ ij i ′ . The well-known Eaton and Kortum (2002) provides an example of a Ricardian model satisfying R3. This model obtains as a particular case of our general model by assuming that 1/ α i (ω) are independently drawn from Fréchet distributions, i.e.,
Using the definition of γ ij i ′ and differentiating equation (14), we get (17) and (14), we obtain
Thus, R3′ is satisfied as well. Accordingly, the welfare consequences of any change in variable trade costs, not just moving to autarky, must be the same in Eaton and Kortum (2002) as in a simple Armington model. The comparison of these two models illustrates the main point of our paper in a very clear manner. Since Eaton and Kortum (2002) entails production gains from trade, whereas an Armington model does not, one may think that the gains from trade predicted by Eaton and Kortum (2002) must be larger. Our analysis demonstrates that this is not the case. As we switch from an Armington model to Eaton and Kortum (2002) , the structural interpretation of the trade elasticity changes from a preference parameter, 1 − σ, to a technological parameter, − θ, reflecting the fact there is now one more margin, namely Ω ij , for bilateral imports to adjust. 17 Yet, conditional on λ jj and ε, more margins of adjustment only affect the composition of the gains from trade, not their total size.
A natural question at this point is whether there are many other Ricardian models, beyond Eaton and Kortum (2002) , that satisfy R3? The short answer is: "Probably not." The same way that Dixit-Stiglitz preferences are crucial in guaranteeing the existence of a unique trade elasticity in what boils down to a simple endowment economy in Section II, it is hard to imagine R3 holding in a Ricardian economy in the absence of very specific functional forms on the distribution of unit labor requirements. 18 That being said, it should be clear that, like in Section II, functional forms are only crucial for our results to the extent that we are interested in arbitrary shocks. If only small shocks are considered, a simple example in which the import demand system is locally CES-and hence a local version of Proposition 1 holdsis the case of a symmetric free trade equilibrium. In this case, all extensive margin elasticities are equal, and so by equation (15), for any importer j and any pair of exporters i ≠ j and i′ ≠ j, ε j i i ′ = ε < 0 if i = i′, and zero otherwise.
B. the Melitz (2003) Model
We now turn to the case of monopolistic competition with free entry and firm heterogeneity à la Melitz (2003) . This second example again abstracts from endogenous technological choices, t _ = _ t = 1 (with m ij (1) = 1), assumes that good-specific unit labor requirements do not vary across destinations, α ij (ω) ≡ α i (ω), and ignores heterogeneity in fixed costs, ϕ ij (ω) = 1 for all i, j, ω. Like in the Ricardian model, we denote by G( α 1 , … , α n ) the share of goods ω ∈ Ω such that α i (ω) ≤ α i for all i, and by g( α 1 , … , α n ) the associated density function. Finally, we assume that exporting and importing country wages matter for fixed exporting costs through a CobbDouglas function, h ij ( w i , w j ) = w i μ w j
Aggregate trade flows.-Under monopolistic competition with Dixit-Stiglitz preferences, firms charge a constant markup, σ/(σ − 1), over marginal costs. The associated profits (net of fixed exporting costs) of a producer of good ω in country i selling in country j are thus given by
, where we again use the notation c ij ≡ w i τ ij . Denoting by α ij * the cutoff 17 While this is not the focus of our analysis, it is worth mentioning that the trade elasticity in Eaton and Kortum (2002) , ε = − θ, is independent of the intensive margin elasticity, 1 − σ. This particular feature of the Eaton and Kortum (2002) 18 Wilson (1980) provides an early discussion of the relationship between Ricardian and endowment models. 19 Strictly speaking, the present example is more general than Melitz (2003) in that it allows for asymmetry across countries, as in Chaney (2008), and for marketing costs to be paid in multiple countries, as in Arkolakis determining the entry of firms from country i in country j-i.e., π ij (ω) > 0 if and only if α i (ω) < α ij * -the set of goods Ω ij that country j buys from country i can be written as
Combining this observation with Dixit-Stiglitz preferences, we get
where the density g i ( α i ) of goods with unit labor requirements α i in Ω ij is simply given by the marginal density of g. 20 Noting that ∂ ln α ij
, the import demand system now satisfies for any importer j and any pair of exporters i ≠ j and i′ ≠ j, where
* is the counterpart of the extensive margin elasticities under perfect competition.
Welfare Predictions.-As in the case of perfect competition, we now demonstrate how the logic of Section II carries over from the Armington model to this richer environment provided that R1-R3 hold. Under free entry, labor market clearing and the representative agent's budget constraint still imply d ln y j = d ln w j = 0, where the second equality again derives from the choice of labor in country j as our numeraire. A key difference between this example and the previous one is that changes in the consumer price index no longer satisfy
reflecting the fact that, under monopolistic competition, consumers are not necessarily indifferent between the "cutoff " goods produced by different countries. Formally, small changes in real income are now given by
. 20 Formally, we now have
Using the definition of the cutoff α ij * , this equation can be rearranged as
where γ j ≡ ∑ i λ ij γ ij . Similarly, changes in trade flows are now given by
where we have used the fact that d ln α ij
σ). Combining the two previous expressions reveals that
Since R3 implies γ ij = γ jj and 1 − σ − γ j = ε for all i, j, we obtain d ln W j = (d ln λ jj − d ln N j )/ε, in the exact same way as in the previous example. To conclude, we simply note that free entry implies Π j = N j f j . Since Π j is proportional to y j by R1 and R2, we therefore have d ln N j = d ln y j = 0. Combining the two previous observations and integrating, we again get ˆ W j = ˆ λ jj 1/ε .
What Is the Role of our Macro-Level Restrictions?-Compared
to the Ricardian model, R1 and R2 now play a substantial role. Together, they imply that aggregate profits are a constant share of total expenditure, which guarantees that the measure N j of goods that can be produced in country j is not affected by foreign shocks.
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By contrast, R3 plays the exact same role as in the Ricardian model, namely that small changes in each component of the consumer price index can be inferred one by one from changes in relative imports, then aggregated into small changes in the share of domestic expenditure, and finally integrated into large changes to get Proposition 1.
Before discussing when R1-R3 hold, we wish to stress that the fact that N j is not affected by foreign shocks-which is crucial for our welfare results-by no means implies that the measure of goods consumed in country j is fixed. In particular, changes in both the foreign cutoffs, α ij * , and the measure of goods that can be produced abroad, N i , will affect the number and price of foreign goods consumed in country j. Hence our example allows for "gains from new varieties" in the sense in which these gains are commonly measured; see, e.g., Feenstra (1994) and Broda and Weinstein (2006) . Similarly, the fact that N j is constant by no means implies that foreign shocks have no effect on intraindustry reallocations in country j. For instance, if a given episode of trade liberalization increases the domestic cutoff, α jj * , the number of active firms in country j will decrease, with labor being reallocated from the least to the most efficient firms, as documented in many micro-level studies; see, e.g., Trefler (2004) .
When Are our Macro-Level Restrictions Satisfied?-Under monopolistic competition, R1 and R2 are no longer trivial restrictions, as mentioned in Section IIB. Similarly, like in a Ricardian model, R3 is unlikely to hold under monopolistic competition without strong functional form restrictions.
By far the most common restriction on technology imposed in the literature on monopolistic competition with firm heterogeneity emanating from Melitz (2003) is that firm-productivity levels are randomly drawn from a Pareto distribution.
22 Using our notations, the Pareto case corresponds to a situation in which the marginal densities of g are such that
If equation (22) holds, our three macro-level restrictions are satisfied. Using labor market clearing, it is a simple matter of algebra to check that R1 and R2 are satisfied. Using equation (22) and the definition of γ ij , it is also easy to check that γ ij = γ jj = 1 − σ + θ and hence R3 is satisfied with ε = − θ. Moreover, combining equation (20), equation (22), and the definition of α ij * , we obtain
22 Although not part of the original theoretical framework developed by Melitz (2003) , this distributional assumption is invoked, for example, in Antràs and Helpman (2004) Hsieh and Ossa (2010) ; and, as previously mentioned, in Eaton, Kortum, and Kramarz (2011) . While analytical convenience has clearly contributed to the popularity of Pareto distributions among trade economists, there exist both empirical and theoretical reasons that favor this distributional assumption. As documented by Axtell (2001) and Eaton, Kortum, and Kramarz (2011) , among others, Pareto distributions provide a reasonable approximation for the right tail of the observed distribution of firm sizes. From a theoretical standpoint, these distributions are also consistent with simple stochastic processes for firm-level growth, entry, and exit; see, e.g., Simon (1955) , Gabaix (1999) , and Luttmer (2007). (23) shows that whereas R3 always holds in the Pareto case, our stronger macro-level restriction R3′ is only satisfied if μ = 0, i.e., if fixed exporting costs are paid in the importing country.
Interestingly, equation
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Like in Section IIIA, the introduction of new margins of adjustment changes the structural interpretation of the trade elasticity, ε, from a preference parameter, 1 − σ, to a technological parameter, − θ. Yet, because our three macro-level restrictions R1-R3 are satisfied, the total gains from trade can still be computed using only two statistics, λ jj and ε, as stated in Corollary 1. By contrast, because R3′ no longer holds under monopolistic competition if μ > 0, one would need additional information, namely on μ and σ, to predict ex ante the welfare consequences of an arbitrary change in variable trade costs. In such circumstances, the empirical approach developed by Helpman, Melitz, and Rubinstein (2008) could prove particularly useful since it allows researchers to estimate separately the trade elasticity, ε, and the intensive margin elasticity, 1 − σ. We come back to estimation issues in Section V.
We wish to be clear that R3 again requires strong functional form restrictions for intensive and extensive margin elasticities "to behave in the same way." Depending on the market structure, perfect or monopolistic competition, we see that these functional form restrictions are different, Fréchet or Pareto, reflecting the different nature of selection into exports in these environment; see equations (13) and (19).
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In our view, the main advantage of R3 over particular functional form restrictions, such as equations (17) and (22), is to provide a unifying perspective on the economic mechanisms responsible for the equivalence across quantitative trade models, independent of their market structure.
IV. Extensions
In this section we briefly discuss how our results would be affected by departures from the primitive assumptions imposed in Section IIA. Motivated by the existing trade literature, we consider extensions of quantitative trade models with multiple sectors, as in Chor (2010) Giovanni and Levchenko (2009) . We conclude by mentioning other extensions such as multiple factors of production and variable mark-ups. A detailed analysis of the extensions to multiple sectors and tradable intermediate goods can be found in the online Appendix. Here we limit ourselves to a summary of our main findings. 23 This is the situation considered, for instance, in Eaton, Kortum, and Kramarz (2011) . Compared to the Melitz (2003) model presented in this section, Eaton, Kortum, and Kramarz (2011) also includes heterogeneity in fixed costs and endogenous technology adoption, as formalized in Section II. Using our notations, however, bilateral trade flows in Eaton, Kortum, and Kramarz (2011) also satisfy equation (20) with μ = 0, and therefore, R3′; see equation (20) in Eaton, Kortum, and Kramarz (2011) .
24 As under perfect competition, it should be clear that strong functional forms are only crucial to the extent that we are interested in arbitrary shocks. For instance, if only small foreign shocks are considered and the initial trade equilibrium is fully symmetric, then the import demand system always is locally CES. If, in addition, fixed exporting costs are paid in domestic labor (μ = 0), this immediately implies that a local version of Proposition 1 holds as well (since R1 and R2 necessarily hold in this case).
A. Multiple Sectors
It is standard to interpret models with Dixit-Stiglitz preferences, such as the one presented in Section IIA, as "one-sector" models with a continuum of "varieties"; see, e.g., Helpman and Krugman (1985) . Under this interpretation, our model can be extended to multiple sectors, s = 1, … , S, by assuming that the representative agent has a two-tier utility function, with the upper tier being Cobb-Douglas, with consumption shares 0 ≤ η s ≤ 1, and the lower tier being Dixit-Stiglitz with elasticity of substitution σ s > 1. In this case, the consumer price index in country j
, where P j s is the Dixit-Stiglitz price index associated with varieties from sector s, as described in equation (7).
Assuming that technology and market structure remain as described in Section IIA and that our three macro-level restrictions now hold sector by sector, 25 the change in real income associated with an arbitrary foreign shock generalizes to
, under monopolistic competition with free entry, where λ jj s ≥ 0 represents the share of expenditure devoted to domestic goods in sector s; and ε s < 0 and L s ≥ 0 are the trade elasticity and total employment in that sector, respectively. The new formula under perfect competition is a straightforward generalization of Proposition 1, and requires no explanation. To understand the appearance of ˆ L j s in our welfare formula under monopolistic competition with free entry, it is useful to go back to the example of Section IIIB. In that case, R3 implied that the welfare effect of a foreign shock was given by
. But since the supply of labor was inelastic, Restrictions R1 and R2 lead to ˆ N j = ˆ L j = 1, and so, ˆ W j = ˆ λ jj 1/ε . By contrast, in a multisector environment, the supply of labor in each sector is no longer inelastic: foreign shocks may lead to changes in sector-level employment with consequences for the measure of goods that can be produced, i.e., ˆ N j s = ˆ L j s ≠ 1. This is the key idea behind our generalized formula.
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Compared to the results presented in Section II, we see that the welfare consequences of foreign shocks, in general, and the gains from trade, in particular, may no longer be the same under perfect and monopolistic competition with free entry. As our previous discussion emphasized, the equivalence between these two classes of quantitative trade models relied on the fact that there was no change in the measure of goods N j that can be produced in country j, which may no longer be true in all 25 For R2 and R3, we simply mean that our macro-level restrictions now apply to Π j s , R j s , and { X ij s }. In the case of R1, we do not mean that trade is balanced sector-by-sector, which would not necessarily be true in models considered in the literature. Rather, we mean that
n X ji s for all s = 1, … , S, which opens up the possibility of sectoral trade imbalances. This restriction is the sector-by-sector version of R1 when we write this restriction for the one-sector environment as w j L j + Π j − w j N j f j = R j , which is of course equivalent to trade balance given the representative agent's budget constraint in country j. 26 Under monopolistic competition with restricted entry, if aggregate profits are a common share of revenues across sectors, the same logic implies that our welfare formula would be exactly the same as under perfect competition.
sectors. 27 That being said, it is important to note that there is no particular reason for gains from trade to be higher (or lower) under monopolistic than under perfect competition. Although gains from trade are larger in sectors in which the set of goods that can be produced expands, ˆ N j s > 0, they are lower in those in which it contracts, ˆ N j s < 0, the overall effect depending on whether ∏ s=1
/ ε s is higher or lower than one.
B. tradable Intermediate Goods
In Section III all goods were for final consumption. In this extension we allow goods ω ∈ Ω to be used in the production of other goods. Formally, we assume that all goods can be aggregated into a unique intermediate good using the same DixitStigliz aggregator as for final consumption. Thus, P i now represents both the consumer price index in country i and the price of intermediate goods in this country. Accordingly, the cost function for each good ω is given by
where P ≡ { P i } is the vector of intermediate good prices. In line with the previous literature, we further assume that constant marginal costs and fixed exporting costs can be written as 
, under monopolistic competition with free entry, where ε now refers to the trade elasticity of the import demand system defined as a mapping from (w, P, N, τ) into X. 28 Under perfect competition, the fact that tradable intermediate goods are used to produce tradable intermediate goods creates an input-output loop that amplifies the gains from trade. The higher the share of intermediate goods in production (i.e., the lower is β ), the higher this amplification effect. Under monopolistic competition with free entry, there are two additional amplification mechanisms associated with the decrease in fixed exporting and entry costs, both of which increase the number of consumed varieties in country j. 29 The second of these amplification mechanisms is reminiscent of the effect of trade on growth in the lab equipment model; see Rivera-Batiz and Romer (1991) .
Just as in the case of multiple sectors, we see that our welfare formula is no longer the same under perfect and monopolistic competition. There is, however, an important difference between our two extensions. In the case of multiple sectors, the effect of trade on entry under monopolistic competition could either lead to higher or lower gains from trade. This is no longer the case here: the gains from trade are unambiguously larger under monopolistic than perfect competition.
C. other Extensions
We end this section by mentioning two additional extensions: multiple factors of production and variable mark-ups. A simple way to introduce multiple factors of production into our general framework is to assume that: (i) there are multiple sectors, as in Section IVA; (ii) all goods from the same sector have the same factor intensity; but (iii) factor intensity differs across sectors; see, e.g., Bernard, Redding, and Schott (2007) ; and Burstein and Vogel (2010) . Under perfect competition, the reasoning presented in the previous sections remains valid up to a point: the formula in Proposition 1 now needs to be augmented to reflect changes in relative factor prices domestically. This is because sector-level trade flows cannot tell us what is fundamentally an economy-wide impact of trade on factor prices. Under monopolistic competition, this issue is complicated by the implications of trade for the measure of goods that can be produced in different sectors, as discussed earlier.
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Throughout this paper, we have focused on trade models with constant mark-ups, either because of perfect competition or monopolistic competition with Dixit-Stiglitz preferences. Allowing for quasi-linear preferences or translog expenditure functions, as in Melitz and Ottaviano (2008 ), and Feenstra and Weinstein (2009 ), or Bertrand competition, as in Bernard et al. (2003 , would introduce variations in mark-ups, and hence, a new source of gains from trade. While the introduction of these procompetitive effects, which falls outside the scope of the present paper, would undoubtedly affect the composition of the gains from trade, our formal analysis is a careful reminder that it may not affect their total size. In fact, it is easy to check that in Bernard et al. (2003) , our simple welfare formula remains unchanged in spite of variable markups at the firm level. The same is true under monopolistic competition with translog expenditure functions if firm productivity levels are drawn from a Pareto distribution, as shown in Arkolakis, Costinot, and Rodríguez-Clare (2010) . 
V. Estimating the Trade Elasticity
In the previous sections, we have demonstrated how the welfare implications of quantitative trade models, as defined in Section II, crucially depend on two sufficient statistics: (i) the share of expenditure on domestic goods, λ jj ; and (ii) the trade elasticity, ε. While the first of these two statistics can be readily computed from official statistics, the second cannot. The trade elasticity needs to be estimated and this estimation may, in principle, depend on the details of the model. Put simply, whereas all quantitative trade models imply that the gains from trade are equal to 1 − λ −1/ε , our analysis so far leaves open the possibility that the estimate of ε itself is model-specific.
In this section we will argue that, in spite of the different possible structural interpretations of the trade elasticity in the class of models considered in this paper, this is, to a large extent, not the case. Independent of their micro-level predictions, the "gravity equation" offers a common way to estimate the trade elasticity across different quantitative trade models, and therefore, together with Corollary 1, a common estimator of the gains from trade.
There is more than one formal definition of the "gravity equation" in the trade literature. Here we adopt a fairly broad definition, consistent with Anderson (2010) , and say that a trade model satisfies a gravity equation if it predicts that in any crosssection, bilateral imports can be decomposed into
where A i is an exporter-specific term; B j is an importer-specific term; γ is the partial elasticity of bilateral imports with respect to variable trade costs; and ν ij captures country-pair-specific parameters that are distinct from variable trade costs (if any). Under standard orthogonality conditions, equation (24) offers a simple way to estimate γ using observed measures of bilateral imports and variable trade costs; see, e.g., Anderson and Van Wincoop (2004) . Given the previous definition, it is immediate that a quantitative trade model satisfying R3′ also satisfies gravity with the partial elasticity of bilateral imports γ being equal to the trade elasticity ε.
31 Thus, within this class of models, provided that the same orthogonality condition is invoked, gravity offers a common estimator of the trade elasticity, and, in turn, of the overall gains from trade. What if a quantitative trade model does not satisfy R3′ ? In this situation, bilateral trade flows may not, in principle, satisfy gravity as defined in equation (24). For existing quantitative trade models, however, bilateral imports can be decomposed into
. Although R3′ is not satisfied if ε′ ≠ ε, it is still the case that ε can be recovered from a simple gravity equation. 32 Thus, within that extended class of models, there remains a common estimator of the gains from trade. As hinted above, a key issue for a common estimator of the gains from trade to exist is that the same orthogonality condition can be invoked across different models. In our view, this issue is primarily an econometric one, which we have little to contribute to. To be more specific, suppose that variable trade costs are being measured using tariff data; see, e.g., Baier and Bergstrand (2001) .
33 In order to obtain unbiased estimates of ε using a gravity equation, one needs tariffs to be uncorrelated with the error term associated with equation (24). Although it is true that this error term may have a different structural interpretation in different models-and in particular, that it may reflect fixed trade costs under monopolistic competition-the central question remains an econometric one, namely: is the observed component of trade costs uncorrelated with its unobserved component? If so, there will be omitted variable bias, whatever the economic nature of the unobserved component may be.
Although the gravity equation offers a common estimator of the trade elasticity, we wish to emphasize that it does not offer, in general, the unique estimator of that elasticity. For example, in the Melitz (2003) model presented in Section IIIB, the trade elasticity is equal to the (negative of the) shape parameter of the Pareto distribution of firm-level productivity. Since this Pareto parameter also affects the distribution of firm sales, one can then use micro-level data to estimate ε; see, e.g., Di Giovanni and Levchenko (2009) . Given the distance between the assumptions needed to estimate parameters from micro data and the key features of aggregate models, however, such an approach is not without its problems; see Hansen and Heckman (1996) for an overview. For the central question in this paper, "How large are the gains from trade?," our view is that estimating the trade elasticity using a gravity equation is a particularly attractive procedure since, by its very nature, it captures by how much aggregate trade flows, and therefore consumption, reacts to changes in trade costs.
VI. Concluding Remarks
What conclusions should one draw from our theoretical analysis? In our view, two broad messages emerge from our equivalence results.
The first message is a cautionary one. Although it may be tempting to think that new and richer quantitative trade models necessarily entail larger gains from trade, our analysis demonstrates that this is not the case. Within the class of trade models considered in this paper, the number of sources of gains from trade varies, but conditional on observed trade data, the total size of the gains from trade does not. Of course, our equivalence results do not aim to suggest that micro-level data cannot be useful for thinking about the welfare implications of international trade. Rather, our point is that for micro-level data to affect estimates of the gains from trade, these data will have to be used in combination with trade models that fall outside the scope of the present paper; hence our "So far, not much" in the introduction.
The second message is more positive. The flip side of our strong equivalence results is that within a particular but important class of trade models, there exist two sufficient statistics for welfare analysis: (i) the share of expenditure on domestic goods; and (ii) the trade elasticity. Although quantitative trade models are now able to explain a wider set of micro-level facts, they can still be used for counterfactual analysis using a very limited amount of macro data, thereby preserving one of the most attractive features of the simple Armington model.
Appendix: Proof of Proposition 1
Throughout this Appendix, for any importing country j, we denote by G j ( α 1 , … , α n , ϕ 1 , … , ϕ n ) the share of goods ω ∈ Ω such that α ij (ω) ≤ α i and ϕ ij (ω) ≤ ϕ i for all i, and by g j ( α 1 , … , α n , ϕ 1 , … , ϕ n ) the associated density function. For expositional purposes, we provide separate proofs of Proposition 1 for perfect and monopolistic competition.
A. Perfect Competition
Under perfect competition, it is convenient to use the following additional notations:
where α ≡ ( α 1 , … , α n ), 0 ≡ (0, … , 0), and α −i denotes the vector α with the i-th component removed. In order to establish Proposition 1, we will make use of the following lemma which characterizes the consumer price index, P j , and the share of expenditure, λ ij , on goods from country i in country j under perfect competition.
LEMMA 1: Suppose that R3 holds. then under perfect competition, P j and λ ij satisfy
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PROOF:
As pointed out in Section IIB, there must be complete specialization under R3. Thus, we can express the price index and shares of expenditure, respectively, as
where equation ( We are now ready to establish Proposition 1 under perfect competition.
PROOF OF PROPOSITION 1 (Perfect competition):
We proceed in five steps. Throughout this proof we use labor in country j as our numeraire, w j = 1.
Step 1: Small changes in real income satisfy
By definition, we know that d ln W j = d ln y j − d ln P j . By labor market clearing and the representative agent's budget constraint, we also know that d ln y j = d ln w j . Equation (A9) directly follows from these two observations and the fact that d ln w j = 0, by our choice of numeraire.
Step 2: Small changes in the consumer price index satisfy
By Lemma 1, we know that the consumer price index is given by equation (A3). Totally differentiating this expression, we obtain Combining the two previous expressions, we obtain equation (A10).
Step 3 
where we slightly abuse notations and let _ α ij (ϕ) = + ∞ if t ij (α, ϕ, 1) α 1−σ − m ij [ t ij (α, ϕ, 1)]ϕ > 0 for all α > 0. Note that t ij (α, ϕ, α ij * ) exists by our assumptions on m ij (t) and t ij .
In order to establish Proposition 1, we will make use of the following lemma which characterizes the consumer price index, P j , the share of expenditure, λ ij , on goods from country i in country j, and aggregate profits gross of entry costs, Π j , under monopolistic competition. Note that since the measure of firms earning zero profits (net of fixed exporting costs but gross of entry costs) in a particular destination must be zero under R3, as argued in Section IIB, the strict inequality in equation (A31) is without any loss of generality. Together with the definition of g ij (α, ϕ) in equation (A21), equations (A25), (A26), (A30), and (A31) immediately imply equations (A22) and (A23). To conclude the proof of Lemma 2, note that, by definition,
Using the previous expression with equations (A27)-(A31), we obtain equation (A24) after simple rearrangements.
We are now ready to establish Proposition 1 under monopolistic competition.
PROOF OF PROPOSITION 1 (Mononopolistic competition):
By definition, we know that d ln W j = d ln y j − d ln P j . Suppose first that there is free entry in country j. In this case, labor market clearing and the representative agent's budget constraint imply y j = L j since Π j = N j f j . This immediately implies d y j = 0, and in turn, equation (A32). Suppose instead that there is restricted entry in country j. In this case, labor market clearing and the representative agent's budget constraint imply y j = L j + Π j . By R1 and R2, we must also have Π j = ζ y j with 0 < ζ < 1. Combining the two previous expressions, we get (1 − ζ) d y j = 0, which again implies Equation (A32).
where γ ij is given by equation ( + 1, and γ j ≡ ∑ i=1 n λ ij γ ij .
By Lemma 2, we know that the consumer price index is given by equation (A22). Totally differentiating this expression, we obtain (A34)
